32	EFFECT OF THE EARTH'S FORM AND MOTIONS
another, and then the change is always exactly one hour. As the rail-
roads prefer to change time at division points where new trains are made
up, rather than in the middle of long runs, the belts in A31 are irregular
in shape. The telegraph, telephone, and radio sometimes cause people
to use the time of some other belt than their own. The Stock Exchange
in Chicago, for example, finds it convenient to be open at just the same
hours as the far greater New York Stock Exchange.
How Travelers Gain or Lose Time. On a journey around the world
a traveler seems to gain or lose exactly twenty-four hours of time. For
example, in 1519 the explorer, Magellan, left Spain with five ships to
make the first voyage round the world. When his sole surviving vessel
reached Spain three years later the crew could not understand why
their reckonings made the date September 6, while the people at home
said it was September 7. No mistake could be found in the ship's
records, and the travelers were much puzzled until Paoli Sarpi told
them that during their adventurous voyage they had lost a day by
going around the world with the sun. If they had gone eastward, they
would have gained a day, and would have recorded the date of their
return as September 8.
The explanation is simple. Suppose that a traveler leaves London
Monday noon, and travels westward 15° each day. Since 15° of longitude
is equal to an hour of time, the sun at the second noon will reach the
zenith an hour later than at London. Therefore at noon by the sun on
Tuesday, the traveler's watch will say 1 p.m. He will set it back an hour,
and his day will have been twenty-five hours long instead of twenty-four.
If he keeps on around the world he will traverse 360° of longitude, and
change his time twenty-four hours. Whether he travels slowly or rapidly
the amount of time required for the sun to catch up with him will be the
same for any given number of degrees, and when he gets back to London
he will seem to have lost a whole day. In order to make his calendar
like that of the people at home he must drop one date, just as Magellan's
men dropped September 7.
In traveling eastward the days are shortened instead of lengthened,
and the watch must be set ahead instead of back. The interval from one
noon to another is less than twenty-four hours, and the days pass more
rapidly than at home. So when the traveler reaches home his reckoning
will be one day ahead of that of the people there. He must set his
calendar one day back, and repeat one date.
Where Dates Are Changed. Whichever way one travels around the
world the date must evidently be changed somewhere. If each person
changed when he finished his journey, it would cause great confusion.
The easiest place to change the day is the 180th meridian, for this lies

